Fluoride is considered essential for healthy teeth and bone growth; in several countries this has led to the artificial fluoridation of water supplies. Fluoride is also introduced into water supplies through the production of phosphate containing fertilizers and aluminium processing industries. Consumption of elevated levels of fluoride in drinking water can cause dental and skeletal fluorosis, as well as acute gastric problems and kidney failure. Therefore, controlling the level of fluoride in water supplies is a global governmental concern; the maximum recommended concentration of fluoride in drinking water defined by the World Health Organization guidelines is 4 mg L
À1
, or 210 mM. Consequently, the development of convenient analytical methods for the rapid, quantitative detection of fluoride in water samples has become an active area of research.
Traditional methods for the accurate analysis of fluoride involve the use of ion-selective electrodes and ion chromatography. However, such approaches can be time-consuming, require expensive instrumentation and are not practical for measuring fluoride concentrations in vivo. In recent years, a number of alternative strategies have been devised, such as the development of colorimetric or luminescent molecular probes, and reaction-based (irreversible) chemodosimeters.
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The creation of probes for fluoride recognition in water is particularly challenging because of the high free energy of hydration of fluoride ÀDG Over the last decade, several emissive lanthanide (Ln) complexes have been developed that can report changes in the concentrations of various anions, including citrate, lactate and bicarbonate, through modulation of emission spectral form or lifetime of the complex. 7, 8 However, Ln-based sensors for fluoride are scarce because the binding affinity between fluoride and Ln ions is generally too weak (log K a = 1.5-3). are reported (Fig. 1) , each capable of binding and sensing fluoride in pure water samples, with minimal interference from other anions. Each probe is based on a C 2 -symmetric mono-cationic europium complex, bearing two trans-related quinoline chromophores and a coordinated water molecule. Fluoride binds reversibly to each probe, displacing the coordinated water, resulting in a 9-fold enhancement in the overall emission intensity and dramatic changes in emission spectral form (Fig. 2) were similar, each characterised by at least three components in the DJ = 1 transition (585-605 nm), indicating that both complexes adopt structures of low symmetry in water ( (Fig. 2b) . The limiting spectrum indicated the formation of one major fluoride-bound species, as defined by a single DJ = 0 transition at 579 nm and two intense components within the DJ = 1 transition, centred at 586 and 596 nm respectively. In addition, the relative intensity of the hypersensitive DJ = 2 transition centred at 617 nm increased by a factor of 15. The only other anion that induced a significant spectral response was bicarbonate. In the presence of HCO 3 (Fig. 2c) was distinctly different from that observed with fluoride. Most notably, a larger ratio between the transitions DJ = 2/DJ = 1 was observed. In contrast, all other anions typically present in water samples, including chloride, phosphate, sulfate and nitrate induced essentially no change (o10%) in emission intensity or spectral form (Fig. 2d) 
+ also showed a selective spectral response to fluoride, giving rise to a smaller (3.5-fold) enhancement in the overall emission intensity (Fig. S6, ESI † entirely, a fluoride titration experiment was conducted at pH 6 using 25 mM MES buffer (at pH 6, residual HCO 3 À is readily removed as CO 2 ) (Fig. 3) . 11 Under these conditions, an affinity (Fig. 4) . consistent with the presence of two diastereomers in solution (Fig. 5 ). The addition of 1 eq. of NaF resulted in the appearance of a new set of resonances corresponding to the fluoride-bound species, in slow exchange with the original hydrated complex on the NMR timescale. In the presence of excess NaF (5 eq.), the original signals disappeared and only signals for the fluoridebound complex remained. The number of apparent signals has halved compared to the hydrated complex, indicating that a single fluoride-bound species has formed. Coordination of fluoride was also observed in the 19 F NMR spectra, which showed a resonance at À123 ppm for unbound fluoride, and the emergence of a second signal at À474 ppm, corresponding to fluoride bound at the Eu metal centre (Fig. S11, ESI †) .
The remarkable sensitivity of the probe was demonstrated by plotting the emission intensity ratio, 596/601 nm, as a function of added NaF in the concentration range 0-260 mM (Fig. 6) , tap water samples buffered at pH 6 (25 mM MES) were spiked with known concentrations of NaF. The amount of fluoride was measured by comparing the recorded emission spectra with the calibration curve in Fig. 6 ( Table 2) 
